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Abstract

; o
Purpo_se ~ This paper aims to assess the rate and land category contributing to the changes in *{mdgr
in the Kintampo North Municipality of Ghana and the effect of the decisions of land users on future &

Design/methodology/approach — LANDSAT images were classified to generate land U_Seu)i-:\»\ai
to detect changes that had occurred between 1986 and 2014. In total, 120 farmers were a0 /%
determine their perceptions on land use changes. Interval, category and transition levels -Of poth 1t
determined. Savanna woodland, settlement and forest were mostly converted to farmland it
(1986-2001 and 2001-2014). . qeased
Findings - Results showed that rock outcrop, plantation, cropland and savanna ‘delanirl)[g gt 2

annual rate of 13.86, 1.57, 0.82 and 0.33 per cent, respectively, whilst forest, settlement
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gecreased at 4.90, 1.84 and 1.17 per cent annual rate of change, respecti :
farmers will not change land use in the future, while 84.2 per cent planp?cgtgggipfgmx““ately, 74 per cent of

. g oz . b . -
Research limitations/implications — The study shows that more I -
conversion as farmers expand their farmlands. There is the need for strict i?npz;::r?} cover will be targeted for

use/cover policies to Sustain.food production in the region in this era of changing chme;;lt::r?crll ;?(f aulpp:iop“:ate land
Originality/value — This research assessed the land use changes in the Kintampo North pMuZi;n 1r11.ctreasf~;l
pality an

its impacts on agriculture and carbon stocks release via land use chan o b li
the local farmers on land management will affect future landscape. ges. It identified how the decisions of

) e " .
Keywords Farmers' land use decisions, Intensity analysis, Land use and land cover change

Land use, land
cover
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Paper type Research paper

1. Introduction
Anthropogenic activities are one of the major drivers of changes in
LULO) (Gamble et al, 2003; Lambin ef al, 2003; Turner et 07, T e Pl
climate change with numerous impacts. Climate change as an environmental issue is directly
linked to LULC changes; and this affects the ecosystem’s ability to provide goods and services
to society (Loveland et al, 2003). In addition, the exchange of greenhouse gases in the
atmosphere is an active role LULC plays in climate change (F oley et al, 2005; Vitousek ef al,
1997). Since 1970, cumulative CO, emissions from forestry and other land use have increased
by about 40 per cent (IPCC, 2014). Climate change will impact agriculture in sub-Saharan
Africa, which is 98 per cent rainfed by the erratic rainfall patterns, increasing temperatures and
invasion of pests that do well in warm environments (Niang et al.,, 2014). Anthropogenic land
use change is putting freshwater ecosystems in Africa at risk, due to over-extraction of water
and diversions from rivers and lakes, and increased pollution and sedimentation loading in
water bodies (Darwall et al, 2011). Climate change will likely have an overall negative effect on
yields of major cereal crops across Africa, with strong regional variability in the degree of yield
reduction (Liu ef al.,, 2008; Roudier et al, 2011; Berg et al.,, 2013 in Niang et al., 2014). _
Population growth is identified as a major contributing factor in this regard (Berakhi,
2013) because of the increase in demand for food, water, space for settlement and urban
development and energy, a demand that is directly affecting land use systems, as reported
by Lambin and Meyfroidt (2011). Consequently, other studies emphasize the need to ac}rdlrless
the questions of “why, where and when” these changes occur (Lambin, 1997). These

_ . " : 2 loped by Aldwaik
questions are largely addressed by the intensity analysis technique deve OPIean dytransiti on

and Pontius (2012) at three levels, namely, the interval level, category leve

levels. Alo and Pontius (2008) used a similar method to detec: diffgrrir;ti féscfféiﬁztm;
2 : . _
operating in two categories of land uses (protected and unprotec e ey covered by

discovered that in the past, protected regions in Ghana were a

. : ich were classified as
forest, and the unprotected regions Were mostly cultivated land whic L amine b e

transition level by Aldwaik and Pontius (2012). The methods were e())cftetrkl1 e land use
cover changes in Ghana relative to the size of the persistence L e ation was from
categories (Braimoh, 2006). He concluded that the most systema

: . eom cropland t
grassland to cropland, while there was little or no

transformation "
: i etween Seve
woodland and vice versa. This study examined the CoNVersior b

4, at interval, ca
uses within three-time periods namely, 195 - a(ril thzef) %istorical trends O° % < for
transition levels of intensity analysis. It also assess€ ecisi

1 +-Ayence the
. ) - sers that will influe . f Jand uSe
change or conversion by farmers and the major dr l\érs on previous

conversions in the future. The perception of faerrll1 oty nalysis
that confirm or contravene the findings of the ‘
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First period net Second period net First period net Second period net  First period annual rate of ~ Second period annual rate of
Land use 1986 (ha) 2001 (ha) 2014 (ha) change (ha) change (ha) change (%) change (%) change (%) change (%)
Cropland 42963.12 48,262.23129,859.4 5,299.11 81,597.15 12.33 169.07 0.82 13.01
Water body 167589 13815 1,799.55 —294.39 418.05 -1757 3026 -117 233
Forest 3337371 883395 2,341.17 —24,539.76 —6,492.78 —7353 -7350 —490 —565
Plantation 261513 3231.72 8,5548.56 616.59 5,316.84 2358 164.52 157 12.66
Savanna
woodland 372,047.7 390,243.1 301,178 18,195.39 —89,065.08 489 -22.82 0.33 -1.76
Settlement 640467 464049 6,153.66 —1,764.18 1,513.17 —27.55 3261 -184 251
Rock outcrop 1,196.46 3,683.7 10,396.35 2487.24 6,712.65 207.88 18223 13.86 14.02
Total 460,276.7 460,276.7 460276.7

Notes: First period: 1986-2001; second period: 2001-2014




10 survey. 1o obtain f ' .

9.2 Questonnaire ST N iarmers’ perception on the

e future pLan® on land usage, a semi-structured questionnaire M*._Mmsm“_ﬂg g

farmers WCTC randomly selected from ten settlements and interviewed, igned. In total, 120
Jy sampled based on crop production and participation in The settlement was

e . .
sth the Ministry of Food and Agnculture in the Municipality ?»WMW_EB programmes
was based 0N farming system practiced and accessibility to the farms Aogma.nm,om. «Mw H:.wcn% %

e questions were grouped Eaﬁ their socio-economic characteristics, type of land cov
conversion and the rate of conversion, as well as their land use activities wrmoaan,w, 84,,%
. S ¢

Land use, land

Cover
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fions were interpreted in one of the Ghanaian languages (ie. T :
e&ﬂa% stand the Enghsh language. Finally, the ncﬁao:m%a ﬁmﬁwmg% b
ssing descriptive statistics in SPSS version 20. and analysed

3. Results

9] Land use and land cover changes

In 1986, savanna woodland had the largest areal coverage of 372, 047.7 ha. It was followed
by cropland, ?R.!u .ﬁéﬂ.ﬁm:, U_m:ﬁcg. water body and rock outcrop with areal
overages of 42963.12, .,K.h&. 71,6,404 67, 261513, 1.67589 and 1,196.46 ha. respectively. In
201, savanna woodland increased to 390,243.10 ha.

However, in 2014, there was a significant change in the areal coverage of the different
wvpes of LULC. Savanna woodland, which still manntamed the largest arcal coverage,
reduced 1o 30117798 ha. Cropland, rock outcrop, plantation, settlement and water body
inareased 1o 129.859.4, 10,396.35, 8, 548.56, 615366 and 1.79955 ha, respectively, whilst
forest further reduced 10 2,341.17 ha at an annual rate of 565 per cent. Fygure 2 shows these
changes within the period of study.

Additionally, results showed that rock outcrop, plantation, cropland and savanna
woodland increased at an annual rate of 1386, 157, UK and 033 pet cent, :..,?i.:e:_.
whilst forest, settlement and water body decreased at 490, | &4 and 117 per cent annual rate

of change (Table 1),

3.2 Interval-level mtensity analysis rialvscd, This could be decreasing or
? the interval level, the rate of annual cChange K<~ p“r c.,, im ._,‘:.E that there was 4
Increasing across the entire Kintampo z:az,._ﬁx.iuwﬂ Fw? because of economic
slowing down of the general process o} LULL O:wmmrcm,m ULC change in Kintampo
recession (Aldwaik and Pontius, 2012 ate of mn:.xx:.a 468 per cent uniform
North Municipahity was rapid (4.72 per ceny) I r_m. a01-2014. (Figure 3). :..ZJ&
ntensity - i alt . wr at 464 per CentIn ST e 2001), 1M jlying that
mgsaﬂw_s o frw uﬂny:wn._““sm.a.,da in the first interval :wn&mm _._Ev ﬂx..w..g interval
e were as hagh as 708 ¢ - ed with the S
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settlemer_lt, forest and plantation actively gained in this second interval. These
are depicted in Figure 4, could be explained by the recent MpIGYET:
implementation of forest conservation policy, population growth, increase in by
and exposure of more rocks by erosion.
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24 Transition-level intensity analysis
F 'gure 5 illustrates the transition intensity analysis. This level of analysis explains the
ransition between the LULC categories in terms of whether a particular LULC had been
“@rgeted (the highest contributing category to the changes) or avoided (was not a major
focus category) during the process of change. For example, forest gained mainly from
blantation in both time intervals. This implies that plantation was the major type of LULC
Mt was converted into forest in both time intervals compared with all other land use
Categories (F igure 5). .
Also, in the first time interval, settlement and rock outcrop were converted mostly to
Topland, and this may have been due to the increase in bare land from harvesteg fart“glri;lll
'Y seasons and the exposure of rock outcrops by soil erosion. During the Sem“th n LULC
- “Mlements and savanna woodland gained from the transition of cropland to (;lserb ot less
YPes, .F Or example, cropland gained from savanna woodland in botlz1 tmde:gélirgutc,rop e
TEnsively from settlement in the first time interval. F orest, croplan ’]E‘S mrious levels of
¢ Major contributors to the gain by plantation in 2001-2014. The S

ransition from and to other LULC types are shown in Figure 5.
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Figure 5.
Transition intensity
analysis (per cent of
category) from and to
(@) cropland and (b)
plantaton for two
time intervals:
1986-2001 and 2001-
2014
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Figure 6 shows the categories that gained and/or contributed to other LULC types in th

Municipality. Specifically, savanna woodland and forest gained from cropland, rock outcroj
and plantation, perhaps because of afforestation activities and adoption of bush fallov
system of farming. This occurred in both the first and second time intervals of transition
These fallow lands and rock outcrops had gradually transformed into savanna, while fores
plantation, cropland and rock outcrop were targeted for transition from savanna woodland.

3.5 Land use decisions
The transition level of farmland (cropland and plantation) and other types of land cov¢

(forest and savanna woodland) were compared with farmers’ land use decisions obtaine
from the sample survey. From the 120 farmers interviewed, only 4.2 per cent of tf
respondents were below 30 years of age, with the highest population of respondents (33
per cent) ranging between 30 and 50 years of age. Aged farmers (70-100 years) comprised ~
per cent oﬁ the respondents. This result indicates that majority of the farmers in the stud
area are still strong and active. Also, femnale farmers comprised approximately 42.5 per CeT
Thus, the involvement of women in crop production was very significant. Only 23.3 per &
of the respondents listed farming as their second income generation activity. Others v
EM%Z& in u:c:.n service (1.67 per cent) and trading (12.5 per cent). These figures m
Msﬂ cative of the importance of farming in Kintampo North Municipality. Approxima®

5 per cent had no formal education, 1.67 per cent acquired tertiary education level &

30.8 per cent completed junior high school. Regarding their farming activiis:
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cultivated by respondents in the previous 5-10 years were tree crops, cereal, tubers,
vegetables and fruits, which resulted in the conversion of forests to farm lands, as shown in
Figure 7. This finding agrees with the land use change analysis from satellite images that
found forest decreasing at annual rate of 5.65 per cent and cropland increasing at 13.01 per
cent between 2001 and 2014. Transition analysis further showed that conversion was more
from savanna woodland to cropland in both time intervals (1986-2001 and 2001-2014).
However, it was observed that most of the respondents reported savanna woodland as forest
or grass land. This may be attributed to the low level of literacy in the Municipality.
Therefore, the high conversion from forest and grassland (68.30 per cent), as shown in
Figure 7, can be referred to as transition from savanna woodland.
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4. Discussion
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